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In late 1956 ond early 1957 severol Informal meetings were held with
m. A.C' L!f*' M'O m A’m' “ W. J'Q GW“ m m"!.'

Georgla U, 5. Rubber Compony regarding the problem of asbestos dlseane in the
Asbaston Plant,

It was leamed that continving efforts hod been directed towards in=
creasingly succasful dust control since the plant's inception in 1942= 0 a point
where dust count Information showed levels in all divisions of the plant generally well
belew those recammendad and occepted o safe lavels In the asbestos industry.

Dust count data, collectsd and counted accanding to accepted pro~
codures, of intervals of every month or less, from many stations in ol comportments
plant were avelloble sincs 1942, Checks by independent agenciss, such
tete of Geergla Depariment of Health, The industrial Hygiens Fo undation and the
York office of the U. S. Rubber Company, showed good correlation with the
collected by the plent personnel, Elanmual chest x-rays had been token on all

and hod been reed by o rodiclagle conauitont, who submitted his report to the
cs of the compony. X-rays were taken from the beginning of plant operction
in ol casss @ rediographle history spanning the oceupational 1ife history

%53553;
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Cases of pulmonary asbesiosis were begianing to appear. By late 1936,
there were flve workers with indisputable signs of puimonory dissase thought te be due

b csbetosts.

e On the basls of the foregoing Information several recomrsendations were
) 1. A comprehenaive study should be undertoken which would attempt

te carralate

e. The werkens® genercl heolith, and in porticular,evidence of
puimenary M?bm:‘mu
. MM “m
¢. Dust count occumulative exposre date measured in MPPCFY
(Miillon particles por cublc foot yean)
2. Conclusiens should be formudated from thees correlations
3. Recommendatione sould be made to Insure protection of the worken
from asbestos dst; focliirre prediction and early detection of offected workers; and
propess guides for further study.

Complete medical histories were taken on each worker, with particuiar
attentien being pald to rewpiratory and cordlovascular systems. Thorough physieal ex-
aninatiens were performed, omitting only the breast and pelvic sxaminations on females
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ond rectal axamination on males (In ol cases potients were odvised to have thelr

family doctors complote this part of this axamination, lest subsoguent negative reperts
te thom by me lull them into false physical security).

Nurserous portinent laborotory studiss, were moda. These Included skin
teuts for tubseculonis (Tubsreulin 11 1,000) and histoplasmosis {Histoplosmin | ¢ 1,000),
vital capetity measurements, urinalysss, and complets hemogrome, Hemograns were
campesed of o white blood cali count ond diffarential axamination, and determination
::t‘ bloed cell count, hemogiebin, ond hemstocrit. Sedimentation rates were obiained
- I

Where porticulor side abnormelities were found, such o pus, blood,
sugar or albumin In the urine, cr cbnermal blood values dlscovered, tests were repeated
and If verified, patients were referred to thelr family physician for further diagersis
(1t necessory) and trectment.

4

Theee four-llm x-ray viewtaxes were installed tn my office and serlal
reantgenagrams (In soms cones dating bock 10 1942) were exarsined with particuler in-
WththmdMMhmwmww
the disease, ond in the x=ray=cliniesl comeletion.

Dr. Eugene Pandergram, Chief of Radiology of the Univenity of Penn-
sylvenle Medical School end x-ray consuitant fo the U. S. Rubber Company, kindly
spent o day with me ot the outeet of this study reviewing the rediclogic pomibilities of
puimonary asbestos dissane. His halp was ivvolucble and focilitated this study to o con-
siderable degres. _

Dust count dota conpiied From 1942 through September 1957 were mode
aveilable. Thess date were obialned from anclyses mode by Me. Jim Guy, Safety
superviser of the Hogonville asbestos plant of the U. . Rubber Company, and from
studles made by the Industrial Hygiens Foundation of Americe In 1930 and the Institute
of Indusirial Madicine= New York Univenity- Bellevie Medical Canter in 1934,

: According 10 the statistical analysis of Janvary 1954 by the Imtitute of
Inchstrie} Mediaine= New York University= Sellevus Madical Canter grophs were drawn
detailing the everage monthly dust counts since 1942 In the varlous compartments of the
Hogareville Asbeston Plant of the U. S. Rubber Company. Dust counts were uniformly
high Initieily In ell compartments and highest in the fallowing decreasing orden: opening
and plcking, sast carding, weaving, spinning, fiyer frames, ond winding.

Uniform downword trends of average monthly counts of asbestos dust
(messured in MPPCE) were obesrved In oll arecs as dust control measures becamu more
officiont.
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Monthly dust caunts were than avercged out and shown o3 average yearly
totals,

The maximum ollowcbis concentration of asbestos particles of 3-10
micra sine has been held 1o be 5,000,000 rasticies per cuble foot. This figure hos
been held to be such that a worker, warking ¢ 40 hour week should be eble to laber
« lifetime at this axposure without developing csbestos disease. There is no cleor cut
origin of this figure and 1t mcy bae that it is simply @ carry over from the figure held 0
be sofe for the slllcon industriss.

Uslng this figure as a basls, The New:York-Bellevue group formed

charts which showed the following:
Winding: - Mere than 5 MPPCF 1942-1944; Less than § MPPCF 19431953 ‘

Flyer Frames:  More than 5 MPPCF 1942-1944; Lem than 5 MPFCF 1947-1953

Spinnings  Mors then 5§ MPPCF 1942-1946 SMPPCE [n 194747, lem thon
5 MPPCF 1950-1953

Weaving: More than 5 MPPCF 19421951, Lems than 5 MPPCF 1952-1933
. Cording: Maere thon § MPPCF 1942-194%; Loss than 5 MPPCF 1950-1953

Opening and
f!ckg More than 5 MPPCE 1942-1950; Lees than 5 MPPCF 1951-1983

The tetal accumuiative exposuras in sach area has been least In winding
uﬂlmﬁdlylmmﬂwbmwdﬂ&lmm&nwﬂm
expasure has been ond still exists. Continving dust ticte now shows the fellowing figures
through September 1957

Winding 2.9=2.9 MPPCE= depending on location (Most stations average around 2.7)
Flyee Frames  2.0-2.6 MPPCF= depending on location (Most statlons average oreund 2.6
Splaning: 3,0-4.0 MPPCF= depending on locstion (Mact sistans average around 4.0
Weeaving: 3,0-3.3 MPPCF= depending on location (Most stations average oround 2.8
Carding  2.7-3.7 MPPCF- depanding on location (Moat sotions average around 3.

Oam and
gt 3.0-3.7 MPPCF~ depending on location (Most stations average around 3.7
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e hundred thirty=four worker-patisnts wers examined in 1957, Forry~
nine were white males, ond seventy~four were white femcles. Eight were colored males
ond three were colored femoles. One hundred hwelve worker-patkents were examined
in 1958, Of thess, one hundred seven hod been previously examined in 1957 ond five
ware worked up for the first time ia 1933,

. The hwenty=seven patients seen in 1957 but not re-examined in 1753 had
left the company or were en leave of abeence.

Over the 19571958 span one hundred forty=eight people wers included
in this study. Nine have not been examined but have been included In the study becouse
thelr x=roy and dust count dete are aveilable for emamination. Five are new workers and
four are patients with definite ond knewn pulmanary asbesiosls, who hod been retucned or
traneferred slsewhere befors the study begen. Thess individuals are .

4 )“ .

Workars were divided by yeors of occumulative exposurs In the following
manner with the following findings. No attempt waa made 19 seporate different job
clomifications in this serles.

0=5 ywors mehnmim&u!mﬁlnﬂwmlnhhammd
with toral accumulative exposurs ranging from 0.3- 2.0 MWPPCFY. Ne
evidence of asbestes puimonary disecss was found, Several other sonditions
wers uncoversd> Two patients with dicbetes mellins, one with probable
congenitel chalelithiaeis, one with theumatic heart disease, and thres
with puimonary wwmbdadlﬂmdwlmlc
sound; end seversl with rather severe anemie uaxily due te mencirhegie
ond inodequete diet. Tws pationts with smential hypertension wers dis-
covered and treatment recommended er encouraged..

thw.mmw&aﬂlwmmwb}n
femoales; twe were colared moles; and one was a colored female, One wes
from opening ond packing; tweive from carding; five fram flyer fromes;
four from windings nine from wpinnings and thirtesn from weaving. Cne
patient, » 46 WM from Weaving with accunulotive expomnre of
4 MPPCFY hos a chest a=ray which Is probobly nommal but which shows

ninimcl aepicious digne.

6~8 ysars mnﬁhmwmfms.SmehMmdvmw
accumuiative expossre ranging from 13.2 0 47.9 MPPCFY. One patient,
: ., 52 CM of opening and picking with 7 years and 47.9 MPPCFY %o
definite evidence of puimanary asbestosis. Five patients have equivoest but
MMMyﬂwdp\ﬂmth Thess are .0
P WM of winding with 6.5 yeors and 22.4 MPPCFY; 32 WF with
By.uladzs.éMPPCFWLohM.“deMMdﬁ\LOyomud
21.8 MPPCFY; . ..+, 35 WM of winding with 8 years and
35,4 MPPCFY; and . . 38 WF of spinning with 6 years and
24 MPPCFY, °° s dafinite. The other flve must be regordod
with suspicion, and waiched clossly.
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Several other cendltions wers found. Nine patlents ( six from windlng,

two froes mimning, and one from flyer franes) had histeries of recument
sinuso~trocheo=bronehitis. Only ona, ) .+ $howed any
suspicion of pulmenary asbestos disecse. Two patients with hypertensive
cardiovascular disscss and one with hypertentive vascular diseass wers found;
one with nan~toxic noduior goiter) one with low grods chronic urinary tract
infectiony and thres with moderately severs anemia (below 10,0 groms 5)
were found, Patients wers Informed and odvised In oll instances e coneuit
thelr fomily physicions., ‘

Of thase thirty=five, ten were white males; twenty=three were white
MQMMMM“.

Two were from opening and plcking; twe from carding; six from flyer frames;
five from spinaing; eightesn from winding; one from weaving,

Cne patient with deflaite early asbestesls Is from opening and picking.
OF thase with sspicious signs one each fs from weaving, flyer frames,
winding, and spinning.

Twelve workers ranging from 8.5« 10.0 years In csbaston with total ac-
cumviotive exposure ranging fram 27.4 to 74,9 MPPCFY,

Ons patient, ... __._. , corder, 31 WM with 10 years ond
eccandative eposure of 33.0 MPPCFY has definite early redlologic
evidencs of pulmonary asbestosis. One other, + 41CM

of opening and picking with 9 years and 54.1 MPPCFY tomal accunnlative
axpoase has shown equivocal early radislogle signs of puimonary asbestosis
tegether with decreasing vitol cupacity and rising red bloed cell count
during the past year.

Gther canditions found included twe with recurrent bronchitls and

branchiolitts but with as evidence of asbestosls; two with csymptomatic
hypertensive cardlovasculor dissoms and one with essential hypertension;

twe pationts aifersd with recurrent urinary tract infactions and ane gove

¢ histery of paptic ulesr with hemorrhoge. Thess potients were approlised

of thele canditlons and advised to coneult thele family physiclans for further cars
Of thess tweive workers four are white males, seven ore white females, ond
one s a celored maole.

One 1 from opening and picking, one from cording, three from flyer fromes,
one from splaning, twe from winding, ond four are from weaving.

The patient with definlte asbewrosis Is from cording; the ons with equivecel
sarly changes Is from opening and picking,
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11-12 years  Thers are fwenty-one worksn with 11-12 years experience with total
Mdtw doses ronging from 36,0 to 118.5 WPPCFY,

Ofﬂ\hmmly seven pressnt ne radiologlic avidence of pulmanary

asbestosls and thres of these seven must be rogordad with suspician bee
oxue of increcsing red blood cell values, acrly clubblng, or changing
Internity of the second pulmonic heart sound,

Of the remaining feurtasn, eight have unesuivocal= and in several cases
advonced cases of pulmenary asbestesis; feur have ecuivecal sarly changes
mimhonduhdmimw cerly sigm.

Slu of this group have previovsly been discovercd end transferred te other
sections of the Hogorwvilie Plant. Thelm aro the most advenced ceses.

They are . -0 45 Vi waever with 12 years and 58,2 MFPCEY;
+» 45 WM cerder and fly frome tender with 11 years and 56.0
MPPCFY; . __.,64WM with 12 years and 62,4 MPPCFY;

. W spinner with 11 yeurs and 113.5 MPPCFY; ©
.. WE weever with 12 years and 100 MPPCFY; and. ‘
WE apianer with l!yuumd 7.2 MPPCFY,

Qf the remaining eight, cer o 59 WE weaver, has 11 yeors ond
86,86 MPPCFY and . oy 42 WM "m.‘mw ww’
hos 11 years ond 41.5 MPPCFY,

Of the early equivocal patients, . RWF wegver, has 12 years
and 79.3 MPPCFY; T s 47 C)A apener and plcker, haos 11
M“’o’M} . .“M M.hniﬁy-n

and 42 VPPCTY) and + 45 WM ovarseor In carding and

spinning hoe 12 years and 51.2 WPPCFY.

The mare equivecsl, but early sapicious potients include e
42 WF fly frane tender with uymud&.a'm‘tﬂmd
82 WM anistont overseer in canding and ppinning, tzmusx.zwm

Cf vhe total greup few uarelated medical Mﬁm?“m.}’im
patient hod asymptomatic hypertentive cardlovoseular ) one

with recurrent broachitis (St hes ne evidence of cabestosis), one hes octive
soouidering rhewasteld artheitis; and one has hod renal ealeull since being

renoved from the Ashesten Plont,

Of the Wmommﬂﬂhmwvomwﬂhww
ond one is a celored mele,
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O is from opaning end picking; thres are frum carding; four are
fly frame tendees; four ore from spimaing; four {rom winding; five from
weaving; feur are In superiisory capacitias,

Tf the elght patients with definite csbestosls two ors from windings

ane from weavings three from spiming; ana from sarding; one is a
supervisar in woaving and winding. Of the othar six; one from opening
mdp!&hnmhcﬂy&u-nndmm&m'wawwhumﬂm
and teo are In overseeing cepaeities in cording and spinaing.

There ere fourtese warkers ranging from !2.5; 14 yours In csbesten
ond with eccunuletive epesrs from 41.4 1o 125,86 MPPCFY.

Of this grove seven appear free of the diseaxs. T the remaining
wven, . L-g »E mwlth 13”"“‘306 WY‘
has toen previowly trawferred. Two others show unequivecal signs of
sulmonary asbestosls, They are .3 S& WM carder with 13
yeors and 74.0 VPPCFY .. .~ o 33 WE splaner with 12,5
yoors and 62.1 MPPCFY, Four have equivocal early chonges. They are
o 47 WF weaver with 13.0 years and 41,4 JMPPCFY;
. -a SUVF frame tendar with 13.3 yeors ond 54.7 WPCYY;
2 €3 WE frame tendsr with 14,0 years and 76,6 MPPCFY; ond
s 62 WM veaving supervisor with 14,0 yeors ond 112.4
MPPCFY.,

Other conditions found laduded two with chronic and racurrent branehitly;
ons of whom hoa eorly suspicious csbustosis, sae with leg el thrombo-
phisbitis and supected resurrent plmoonry amboll; one with ocute glowery=
lonepiritis, oam with virgin disbetes weliltus, and one with hysertensive
cardiovascular . ’

Of thess fourtesn, four are white male) ten are whits females; four are
from spinning; one from winding; one from weaving; and ane Is on office
secretary. Thers is ene overseer from weeving cnd winding.

Thare are alnetsen warkers in this grovp ranging from 4.5 19 16 yeans
and with accuiative sxposure from 52.3 to 175.0 MFPCFY,

Of this growp, eight are free of the disecss although one has equivecal
clubbing of finger natls.

Ot tiwe romalning eloven, 'we heve clrsady been removed from the asbaston

pla. They ore 2 37 WM spinner ond supervisor with 15 yeans
and 175 MPPCFY ond . . 43 Wi carder with 13.5 yeors and
98.4 MPPCFY. Of the remaining nine, four have uneeuivocsl early

pul abenrodls. They are . , 54 WF windor with 15,0
yoors 53.4 APPCFY; o 34 +£ weaver with 15 yoans
ond 1014 MPPCFY; - . -. 44 CA from opening ond picking with

13 yeors and 128.6 MPFCFY (has been ramaved from osbeston); and
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1 32 WM spinner with 15 years and 83,8 MPPCFY, Flve

others with early smpicious changes are . _ 43 'WF with 15 yeors
and 63.5 MPPCFY; .41WFwinbrwhh 15 yeors and
32.5 WiCTY; + 40 WM carder with 16 years and 71
MPPCFY; . | 57 CF weaver and sweeper with 15 yeors
and 101.4 MFPCFY; and ) s 33 WM spinner with 15 yeors
ond 83.8 MPPCFY,

Other medicol conditiens found include one patisnt with chronle
bronchitis; four with hypertensive cordiovescular disease and twe with

snential hypertergion; one with severs anemia; ond one with intermittent
cloudicotion dus te paripheral artericeclercels.

Of the twenty-one patients, eight ore white males; ssven ore white females;
‘two are colered moles; and two are colored femaies.

in auamatien; of ons hundred forty—eight patients, ninetoen patients have
definite ond unequivocal early 1o advanced pulmonary asbestosis; sixtesn
have equivocsl sarly evidence of the diseese; and four have stightly s
plciouws changes. A total of thirty=nine in afl.

Of thess thistyenine, four ore from opening and picking; four are from
carding; four are from fiyer twishers; ten from spinning; seven from winding;
ond five ore from weaving. Two ore in supetviscry capocities in carding
ond spinning; two In winding end weaving; and one |a carding and fly.

Chart # 1 shows a disiributton of zuriens with varying degrees of ac-
cusviated eponrn.  There are two patiants with? + dnmwifh
MPPCFY; ene patient with one + "changes at 38 MPPCF; emvrm\?-)-
change ot 42 'APPCF; and two with < changes at 41 and 42 MPPCFY,
There is one with one TM“H.?WPCFY The remainder begin
to bunch at X milllon particles per cuble foot years and show no porticuiar
doss=severity ralationshlp urtll 20 MPPCEY is excesded. Cven hers one is
4+ ; twoemone < one is twe -rscdkumthm T .

Mot of thoes from winding and opening and pleking whe show Imvolvement
do 30 befere they have a total accumulate axposure of 60 MPPCFY.

Weaving, spiming, carding, and flyer frames tenders are sirewn out in
rondam fashion from on occumiative exposure of &0 MPPCFY on,
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Jatitlon Particles Per Cublc Foot Years (MPPCFY)
P > ] [ | EY I 7= B W T 0y S | a0 | o110 TOF
TR W X NI CE
2405
X ] W I CW | OIFF | BIWE | : YOI AWE
25.6FF 41WE 34.00 nc N2WE R W
58 O 76.6 S
54.7 6¢
52.5W
T BC NSWEAW[ITOP| SEWE &% 8.8 V.3 WE
128 OF
' 18 'S
°F 3w —JAC P8.6C
T S8 W 8263 7325 i8S
56C &FF 100 W
125§

OP = Opening ond Picking

C - Coarding
FF> Flyer Frames
$ - Spinning
W - Winding

WE - Waoaving
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Thers are & patients with 3 =~ csbestoeis. They are o follows:

Coluan | (Seot, 1957) Column 1 Column Il
L (8) 138.7 Jon. 1950 10,7 MPPCFY
FF 8C) 86.0 Jan, 1953 4.0 MPPCFY
($) 2 Jan. 1955
(W) 100 Nov. 197 45.0 MPPCFY
{w) 53,2 Sept, 1956 3.3 MPPCFY
(51 125.6 (]

Review of their n=roys shows thot definite 1 <= changes occurred as
noted under Coluan (i,

Their total accumuletive expossre corrected 1o the time of flrm
rosntgenclogic changes is |isted under Column ili.

As can be readily obssrved; three of thess patisnis cantinued of risk
for severcl years after firet definite signs of the disecse and worsened
mw,.

Two potients were detected faldy recantly, yut by the time of removol
2 and | yean loter hod shown ropid progression of the puimonary lesion,
dapite low continuing exposure rodes brought about by Improvement of
plant filtering end exhouet protection.

There are 3 patients with 2 - asbestusis, They are as follows

Colvenn 1 (Seot, 19 Celumn 1§ Columa 11}
74.0C Jan. 1956 63.0 MPPCFY
98,6 C  Aug. 1953 88.6 MPPCFY
e 4w Jan, 1977 50.7 MPPCFY'

All potients with | or <= pulmonary csbestosls have begun to de-
velop pulmonary Jw clinical hamatelogic changes within the past year.

14
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- Olscussion and Canclusion

Pulmonary asbestasls Is o disease of the lungs caused by exposure 1o and
Inhalation of particles of asbestos dust. The particulate siza is inpoctant and probably
vories from 3 to 10 micronss The finding that patients in the winding section tend to de-
velop puimoenary signs at lewer accumulated exposure rates than workers In other sections
(the total grom exgesurs rate being roughly equivalent) suogests that the dust size of the
winding siatiens mey be differsat or perhaps that the velocity of scottersd dust may be
grooter with reultant greater puimanary panetration.

Microscopic studles elsawhere have shown that the anatomic changes in
the lung cansler chiefly of parivasculor filroals, Interstitial filrosis, and thickaning and
widening of the alvaolar capillary borrier. Thers is additionally o marked pleural and
pericardic] flbretic reaction.

The elinical courss of obeerved patlants with pulmonary acbestosls has been
lrmideous ond marked by sowly progressive loes of strength, pes, and energy, and sense
of well being. Patients tend to develop a dry hacking, wsually non=productive, cough
with amociated sticky pains acrom the lower areas of the chast both anteriarly, posteriery,
and In the axilios. Breathing ability becomas markedly diminished, but weually se siowly
that patients almost autematically adjust te It and ussally canment that their wind Is ade=
quate if they dun't hurry or strain. Thore hive besn no Instances of overt right sided
heart failure due to increasing pulmenary blaad pressure.

- In several instances, petients hove complained mest prominently of lae
digestion and epigasirie and hypochondral dlscomfort, sub=sternal burning and frequent
eructation, but without nausea or vomtiting, There have been no Instances of pulzonary
hemorrhoge or spontanecus pnoumcthorax, '

Several patients show varying degrees of dorsal kyphosls and/or kypho=acollosis.
Others shew varying dogress of pectus excavatum, These anatomical chest changes have
® far shown ne relationship to the individual workens' suscestibliity to pulmonary asbestosis.

Se far thers have been no suspected or proven cases of puimonary tubsrcuiosis
or bronchogenic corcinoma elther in the workers with asbestosls or in those with no evidence
of ths disecse.

Thera is a relatively high incldence of patlents with various combinations
of sinuso=pharyngo=trachso=bronchio=branchiolitis, Thess potlents have not 1 for shown
any evidence of increased suaceptibillly to ashastos disems.
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On the oblective sids all pationts with unequivocol puimonary ogbestosis
have shown varying degrees of radiagraphic changes. (See below.) Thess hove occurred
ot widely varying total occumiative dust dosss ond have no significont relationship 1o
age, s, of roce. (However, ool case rate Is relered in all prebablillty to
the higher dust axpassre rate of thelr particular jobs.)

All potients with pulsonory asbastesis show significanily disinished vitel capec
{meamured roughly by iMcKemon=Scott Vital Copacity Apparctus).  No attempt hos bean made
thus far 1o secure timed vital copacities, spirograns, maximal breathing capacities, diffusion
rtes, or oxygen and carbon dloxide pressure ond scturaiion studies,

Many patients with puimonary asbestasis heve dovelaped varying degrses of
eliubbing, hmdﬁ%b«tmmﬂmddwpb!hmdhxm'
chongas. in foct, In o fow workers sussizlous aorty signs of clubbing have occurred witheut
timultareous x-ray changes. \vhils clubbing gy oocur congenitoily and tender o voriety
of cthee clinical conditions, it must here cartalnly be regarded as 3 suspicious sign ond the
pationt watched more closely.

Sooner or leter, in putionts with radlogrephic cixanges of asbestosls, ave-
cultatory signs of pulmonary hypertension develop; that is 1 say, the seeond puimonie
ound increassd in intensity and ultimataly becomes louder than the second aortie sound.
ia same instences this finding has (and/ar 1s) occurred without os yet parallel radlagrophic
changes. “As noted cbuve no potlent hos os yet developed sufiiclently severs or protrocted
puimanary hypertonsion to manifes? signs of right sided heart fallure; and of
rm&mawamytmﬁmwﬂwmmmmmwu

orgenent . .

Thare tends to be u parullel risa 1n red blood coll, hematocrit, and hemo-
globin volues with development of @ maderats secondary poly cythemia. Red coll counts
oy rise 10 6,3 milllon per cmm.; hamatecrits te 52-56 volumes %; and hemoglobin from
16=13 graws per cani.  With progression of Hw lurg dlsease thess values tend 1o retum
towards and In some instonces go below nommal .

Radiogrophls changes obsarved through the study of serlal x-rays oa thirty=
nine patients with cartain or suepected sulmonary astastosis have shown the dissase to be
typifiod by progressive changes Involving ths lower lung voscular and intorstitiel structures
vAth progresive diminution in jung volune os sugpested by dacrecss in verticol dimentlons of
the jung flelds and Invoivement of the pleurm-pericardial murfaces with sventual obiltenstion
of the cesrophrente and cardiophrenic simaes. Usually as the picture develops emphysenmatous

changes bagin 10 uppear in the vpper lung flelds,

The eorilest chomges Involve eithor the sercus surfaces or biood vemels and
are marked by a Ruriness or shagginess of the pleuropericandial outlines; or by an oppearance
of thickening hazinem and nodularity of the vascular cutiing In the lower lung flelds.
Nalthor lung seems 1o be predaxainately selected and v Involvement may be sither medial
or lateral .
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At about the same time, and in some Instancas even befors, thers bogirs
to be a decrsase In vertical lung dimensions (as measrad from the first costochondral
juncrrs 1o a line extonded from the highest point on the diaphrogm,

Thereaiter tha changes invoive progremive thicksning of the vascular
shadows with sventual coolescence; progremive thickaning and irregularity of the
plouropericardial outlines; and progremsive disminution in the tetol lung volume as
sggested by decreass in upicai~dlaphrogmatic distanca.

For the purposs of this study the following cotogorical clamification
was established:

0 ‘ No svidence of diseces

- Equivocal changes wggesting one § b;n'lmuﬂ'lclmt for
definite statement

1" 4 Initial furring or shogginess of pleural or pericardial surfaces
or Initial thickening snd haziness of vasculur outlines

2 4+ Combingtion of vascular and plauroperlcardic! changes with
pomible early decrease in verticol ches dimension

3 + Chonges previously noted plus development of background
reticuiation or ground glass appearance In lower lung flelds,
coolescence of vasculur patterms, further thickening of plewro~
pericardial outlines and greater decrease in vertical dimensions
of chest,

4 Almost wotid appearance of one or both lower lung fleids plus -
ail of above changes

‘ Ninetesn potients were cicmifled as having deflaite pulmonary csbestosis.
All alnetesn heve definite and unequivocal rodiograghic changes comeatible with the
criveria praviowly esablished. (See poge 13.) Of thess ninetesn, fiffesn have been -
personaily seen in this shudy, OF thess fifteen all have diminished vital eapacities and
twelve of the fiftesn show decrecsing vital capacities. Similarly twelve show some svidence
of high or rising red blocd cel! valves.

Eight of thess Fiftesn potients show varying degrees of clubbing and eight
show svidences of increasing puimonary blood creseurs,

Twenty patients hove plu-mime radiogrochic changes according to the
criteria established In this study. Sixteen of thess patients show decreasing vital capacity
mecsurements, thirtesa show rising red blood call vulues, four reveal Increasing intensity
of the second pulmonic sound; and one showa deflnite sarly clubbing.
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A definite dlognasis of pulmonory atbestois cannot be mads, under the
conditions of this tudy, without radiograshic changes. However, the agtearance of
any combination of decreasing vitel capacity, rising rad blood cell values, increvsingly
foud second puidionic heart sound or clubbing should be considered ¢ supicious sign in
any osbestos worker; and? hot warler should Renceforth be watched clossly for further
puimonary osbestosls evidencs,

That warkernsfr om any ares within the Asbeston plant can develop pulmonary
asbestosis Is cbundantly cleor, .

Chart # 2 (poge 15) shows a break down of workers bysections plotted
against years ofsmployment In Asbeston.

This chort suggests that workers In opening and picking are ot groatast risk,
44% of nine workers having developed sither deflnite o suspicious signs of cbestosis.
Chert '-lwmhm&opw&mmmndwdndgmofmmisma
lower total accumuictive dosage than empioyees In other divisions of tha glant.

Employees from SPINNING are next most frequently involved. Forty-two
% of twenty-six workers have definite or suspicious signs and twenty~seven cercent have
definite aabestosis. inspection of Chart # 1, however shows thot oll seven workerns with
definite disease have o toral accumulatived cee of over 60 WPCFY; ond that ali but one
with suspected disease hae an accumiative exponsre of over 50 MPPCFY,

. Employees from CARDING are third most frequently Invelved percantage-
wite. Twe ore carders with over 70 and over 30 MPPCFY totsl dose ond cne is a fly frame -
cording supervisor. Tine potient, however, has an accummilative doss of only 33 MPPCRY,
The relatively smoll number of workers from the carding section with asbestosis may weil
relate to the fact that this population is young In regard 10 working years and total secumula-
n“m.

Twenty~four parcent of thirty~four workers from VINDING hove definite
or sapiciows evidence of puimonory asbestosis. Four cre definite and four are wmpect .
Of intarest hars howsver, Tt the fact that six of thess eight (thres from each group) have
developed signs of smewhat lower total axpasurs doess than comparable Individuals in
other sections. Yeorly duet studles (S2e poge 3) show the winding secticn 1o have one of the
best dust control systems 1a the plant. Thess date raise o pomsibility that the characteristics
of the dust In this section ( ¢.9. size, velocity) mey have a bearing on making the winding
section somewhat more hazardows.

: WEAVING Is next with twenty-three parcont of twenty-nins workars, How-
over fiftean workers have been on the [ob less than five years. Thers Is o wide xread in torcl
accumviative doses in involved patients In this section ranging from 40 MPPCFY 1o over 120 Mf
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Numbee of Workers BY COMPARTMENT

in CP ¢  FE S w WE Sup:ai:or Total
ooan Secretary
e ——————— el A
0=5 2_ 12 5 9 4 15 0 47
68 2 2 é 5 18 1 1 as
9«10 | | 3 1 3 3 0 12
11«12 1 2 3 4 4 5 ¢ 21
13-14 1 pd 3 4 2 t i 14
qu 14 2 4 2 3 3 4 H 19
S U
Totals 9 23 4 26 34 o] 3 143
Numsber with
Asbestosls 2 3 1 7 4 2 0 19
Y Workers
I \sbestosis 2% 13% 4% 7% 12% 8% 0
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Caly four of twanty-four FLY FRAME TENDERS have ony evidencs of
asbostosls, l-bwm,cuonmmamormmmmmammmwpc:v
ond two of them are under 45 MPPCFY, This saction has one of the best records In regard
to dust control, " The evidence would suggest however, thet thoss workers who will develss
asbostasis in this ssction will tend 1o do 10 sarlior than in most athor sections.
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RECOMME NDATIC NS

Pulmonary asbestesis 14 an Industriol health and Freventive medicine
problem of the First magnitude. .

This shudy sggests that the primary and most Important factor in scquiring
the dissase is the indlvidual workee's total sccumviative sxponsre to csbestos dust.

Previous safe level figures of 5 MPPCF per year must be revised rodically
downward; the only concession shart of an ideal 2ero sxpomsre balng the minimax
relationship of diminishing retums verss increasing effort ond expense.

An octive erogram of education of the worlars should be vedertaken to
alert them net only to the danger inherent in the job byt also to the comeony's effort
towards elimincting the asbestos dust exposre hozard and early detection of affected
workers. This srogram should be enerpetic forthright and continuous. It should include
ot anly the asbestos workers, but thale fomilies, the remainder of the working body of
the Hoganeville plont, and the community as a whole.

Accumulictive dust exposure figures should be kept current and readily
available on all workees. Considertion should be glven 1o posting section figures,
by the month , in the involved oreas and inwiting workers' suggestions regarding methods

.dtmimhhhcurd. (One ﬂnilmﬂudolly;obmyhanmmmd

groctical idecs.)

Chest x=rays shovld be taken~ s Is now customrypn all new workers and
on workars returning from layoffs, 1linemes, and leaves of cbeence. Ctherwise x-rays
need oniy be token at twelve Intervals until the worker has reached g total accumulative
dose of 20 MPPCFY, etk

‘ Thereafter, {above 20 MPPCEY) chast x=rays should be token every 6
m- ' -

Clinfeal eveluation shovid be done during the first, third, and fifth years
of the worker's smployment; and thereafter, every year.

It would be of great Interest and value 1f mers extersive studies couid be
undertaken regarding the nature ond degree of Incapacity of thoss patlents with demon-
strated or suspected asbestosls. The information ocquired would be of both medical and
medico~legal significance.

i the information we now possess Is properly vtilized, no workee need
sver progres beyond minimal uﬂydunguothHmho is detected and re-
moved to a lem hazardous environment.
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i the yearly accumulative excosure doss is progressively lowered, It
should mean that a given worker will be able to stay on the job much longer and ot
less risk to cll concerned.



